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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAYU OF MINES

Health and Safety | Welch, West Virginia
Dietrict C September 1k, 1959

Memorandum | dé%}//
To: ~ Mr. W. R. Park, Digtrict Bupervisor, District C

From; J. T. Whalen, Federael Coal«Mine Inspector, and J. L. Gilley,
Mining Health &and Safety Engineer

Sub ject: Report on Investigation of Minor Coal-Mine Bump, No. 9O mine,
Jewell Eagle Coal Company, Melville, Logan County, West Virginis,
August 18, 1959

A coal=mine bump in the 1 butt left pillar section of the subject
mine &t 11:00 p.m., Tuesday, August 18, 1959, resulted in minor injuries
to Charles Young, cutting-machlne npara?ﬁ'u“f"i helper, and Paul Noe, eghot
firer, After receiving first-aid treatment, Young and Noe were teken to &
hospital in Logan, West Virginie, for :Eui"bher treatment and observation,
Ulysses Justice, the: cutting-machine operstor who was working with Young
after completing hie regular 8-hour shift plue 45 minutes overtime, at
the suggestion of an official, went to the same hospital for examination.
Justice vas released inmlediately after the examination revealed he dld
not sustein any injuries. Young received multiple contusions of the scalp
and pain in the lumbar region and Noe received minor contusions of the |
scalp., Young was released .from the hospital on August 21+ and Xoe on
August 21,

. The Logan field office of the Bureau of Mines was notlfied about
the occurrence of the bump at 8:00 a.m., August 19, 195G, and an investl=
gation was started that day and completed the followlng day. The investi-
gation wes made by the authors accompanied by various company officials,
including W. S. Robertson, compsny safety inspector.

The No. 9 mine was opened by 2 slopes, one 840 feet in length
and the other 1,080 feet 1n length, and is operated in the Esgle coal
bed, which renges from 42 to 60 inches in thickness, locally. A total
of 162 men was employed, 37 on the surface ahd 125 underground, on 2 shifts
a day, 3 o 5 days & week. The average daily production was 1,800 tons
of coal, all loaded by l& BU Joy loading machines into shuttle cars.
This coal property is in the basin of Coalburg syncline and dips toward
the basin about 3 percent northwest and out of the basin at a greater
degree of inclination. The mine is gassy.

Copy to: James Westfield (2)
Charles Ferguson (2)
. Fd Thomas ta)f 1
Je Te Whalen ™%
J. L. Gilley (&)
W. 5. Robertson
Flles



-;The last Federal inspection was completed August 11, 1959,

Localized dispositional changes in the immediate and in the
main roof structure occur in many parts of the mine., In sdme areas,
the coal is overlain by gray sandstone ranging from 15 to 60 feet in
thickness; i1n other areas, the immediate roof comsists of thinly bedded
gray shalee 12 to 30 inches in thickness overlain by beds of ghaley sand-
stone and/or sandy shales ranging up to 15 feet thick. Logs of drill
holes on en adjoining mining property indicate several sandstone beds
ranging from 30 to 166.5 feet in thickness. PBed separation usually takes
place at various horizons {depending upon the gtructure) above the coal
bed following mining; this displacement with successive bending of overw
lying members likely resulte in & load equal to part of thelr wvelght being
exerted on the coal 1n the working areas, 8loughing or squeezing of
the cosl along the ribs has been observed in the development as well
88 in the abutment zones of the plllar workings.,

The mins floor is predominately hard, dense shale or slltstons, .
and very little heaving was in evidence ln the 1 buti left section. Heav=

ing of the floor has been observed in other parts of the mine on previous
visite over a l0=year perilod. '

- The mine is developed by & multiple entry system, and pillar
extraction is by & room-and-pillar system. The main entries, at present,
are developed in groups of 6, but in the past were developed in groups of
h, §, and 10. Butt entries are developed at various intervals ln groups
of 6, and room entries in groups of 6 (but in the past in groups of 3, &,
and &) at intervals of sbout 200 feet, Entries .are projected to be
driven 20 feet wide on 80=-foot centers and rooms 20 to 24 feet in widih on
£0=foot centers. Entry crosscuts are on 80-foot centers, and room cross-
auts on £0= and 80=foot centers.

"Pillars are extracted by an open-end pocket system, Normally,
pillaring is started as soon as & group of entries, such as the 1 buty
left entries, has advanced the predetermined distance and rooms 1 to 3
at the top end of the pansl completed by driving them abreast thelr pro-

jected distance of 200 feet or until they hole through into previously
nined=-out areas.

The system of development and extraction utilized in 1 butt

left 18 shown in Sketch 2. The 1 butt left entry pillars were about LO
feet in width and &0 feet in length. The rooms involved were driven 20

to 32 feet in width, thus making the blocks (pillars) 28 to LO feet in
width and about 40 to 60 feet in length., The individuasl pillars are eXe
tracted by taking successive open=end 1ifts, 20 to 25 feet in width, across
the back side of the pilllars from the entry side of the entry chain pillers
end from the room side of the room pillars; however, in some lnstances,

the last 1ift (ususlly & pusheout) is completed from the crosscut silde

of the pillars. After completion of the pillars in a panel of 5 rooms,



the entry-chain pillars &are extracted to & point opposite the No. 5 room
then another panel of 5 rooms is developed,as illustrated in Sketch 2.
Thls system eventually estaeblishes approximately a flat extraction line,
but in the process development of rooms such as in the 1 butt left section
iz toward the gob in an ebutment zone, and in some instances probably
superimposed from 2 mined-out areas. {(0ld gob area from 2 butt left and
the recently mined-out inby panel of rooms.)

Tne methods of rocof support in the 1 butt left entries and rooms
comprised roof-bolting and conventional timbering. Four 5/8-inch dlameter
expansion-type bolte, 42 inches ir length, were installed verticelly in
rows on L-foot centers longitudinally and transversely in the rooms and
in the entries. Four or more bolte were installed close to the rib lines
before crosscuts were turned. Bearing plates were of the embossed type,
6= by 6= by 1/l-inch in dimensions. The roof bolts were supplemented by
& row of posts set with cep pleces and wedges on about 4-foot centers
aleng each side of the roadways. The roof in pillar lifts was supported
with 1 or more rows of posts set along each side of the roadways. 8Bafetly
poste were required at the facea during the variocus mining cycles. Rows
of breaker and turn timbers were set promptly before turning the plllar
11fte., An excellent Jjob of supporting the roof by prompt application
and compliance was evident in the 1 butt left section,

Development and extraction of the coal in tha 2 butt left
territory was completed during the period of November 1956 to October 1958;
however, the especific location of the 2 butt left mined-out area intc which
the rooms of 1 butt left (those involved in the bump) holed through, was
completed diring September 1958 or about a year previously. Reportedly,
peveral remmants of pillare were left unmined in 2 butt left, and from
Bketch 2 it will be noted that 1 complete chain pillar and remmants of
other plllars were left unmined inby in the recently mined-ocut aree of 1
butt left. Thie unmined coal in 1 butt left, reportedly, wees ebandoned
because of adverse natural conditions and developments that further com-
plicated conditions during the idls 2-week holiday (July) pericd. Kever-
theless, at the time of ilovestigation, caving of the roof apparently
with depth extended to the limit of extraction, as indicated in Sketch
£+ The evening-shift foreman informad the writers that a comparatively
large roof fall occurred in the mined.ocut area fianking the active No. 1
room during his shift on August 17.

On the afterncon of Auguest 18, the gecond-ehift crew, comprising
13 men, including the foreman, arrived on the 1 butt left section at L:20 p.m.,
and, according to the reports of the officials interrogated, conditions
vers normal. The evening=shift sectlion foreman stated that 12 cute or
about 375 tons of coal, had been loaded prior to the bump and that the loasding

machine wvas being trammed into the No. 5 room after cleaning up the coal
in No. 1 room.

Location of the faces of the 5 rooms and the location of the men
and equipment at the time of the bump are Indlcated irn Sketch 1. It will
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‘be noted that the No. 1 room lacked 22 feet being completed, the No. 2

room had holed through, and an open~end 1lift had been advanced to a depth
of 20 feet into the plllar between Nos. 1 and 2 roome. The No. 3 room
had holed thruugh into the gob and the last cut of coal at the face of

No. 4 room had been cut and blasted. The No. 5 room had holed through
and the firet cut in the pillar 1ift to the left had been cut end blasted,
Three of the rocoms, Nos. 3, 4, and 5, had cut or holed through during

the evening shift, The only-men performing work at or near the working
faces at the time of the bump were 2 timber men setting timbers near the

enirance to the plllar 1ift in No, 2 room and the cutting-machine crew
and shot firer in Ko. 3 room, '

At the time of tha'bump, the cutiing-machine crew was putting
in the first cut (undercutting) preparatory to etarting an open-end 1ift
in the inby pillar to the right in the No. 3 room. - Inasmuch 88 &n open=
end pillar lift was &lso 10 be driven (according tu plan) azross the dack
slde of the inby pillar on the left side of Ko. 3 room, decieion to start
&nd drive the pillar 1ift on the right side simultereously was admittedly
e matier of expediency and contrary to the company's pillaring plan.
Under ordinary conditions, however, merely putting in & cut on the back
Blde of & pillar would have little or no effect from a bump aspect other
than to expose more roof.

At the time the bump occurred, the cutting machine was the only
equlpment being operated at the faces; +the cut of ccal in Ko. 4 room had
been blasted about 10 or 15 minutes previously. The cutting machine had
undercut the coal for a distance of about 4 feet (from the point of sumping
toward the open end or gob side cf the pillar) vhen the outburst cccurred.
Effects of the outburst or bump were evident in each of the 5 rocms, bub
the intensity or violence was leasct pronouneed in the No. 5 room. The
greavest forces, however, were released in the ares comprisging the last
inby piliars of Nos. 1, 2, 3, and 4 rcoms, as indicated by the greater
amounts of coal thrown outward from these pillars, s few broken timbers
in Nos. 1, 2, and 3 rooms, and by the fact that the roof was affected
enly in the confines of that area (particularly slong the right rib in
Ro. 1 room, along the inby rib line c¢f the crosscut between Nos. 1 and 2
rooms and at 1 locaticn in the respective roadway of Nos. 2 and 3 rooms).
A dense cloud of dust was thrown into suspsnsion, but methane, aczcording
to the section foreman, was nct released by the bump. The stress wave

was rather intense, and, reportedly, the tremor was percelved by persons

on the surface within a radius of a mile from the scene.

The 2 workmen evidently were injured by flying coal. The loading-
machine operator's helper who was nefirest the coal rit wvas partly covered
by the ocutrush of fine coal but was guickly rseleased by cther weorkmen,

The helght of the coal in the No. 3 room was 42 inches, which required
the workmen to perform moset of their work on their knees. Appreximately
10 tons of coal were thrown from along ribs of the 2 pillars in the vieinity
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of the cutting machine. The foreman stated that 4 shuttle cars of coal
vere loeded from in front of and from around the cutting machine to permit
it to be trammed from the scene and that about 25 mine cars of coal (about
75 tons) were loaded in clesning up the roadwaye in the affected area.

The only damage to equipment consisted of & " jammed" cutter~chain sprocket
on the cutting machine.

The natural conditione, the mining methods and practices are
primary factors to be consldered in ccal-mine bumpe, and this occurrence
ia no exception. Circumstances under which this coal-mine bump occurred
are evidence that a corbination of natural conditions favorable for such
cccurrences existed in certain areas in this mine. Obviously, this com-
bination in conjunction with other factors such as mining methods and
practices that tend to accentuate rather than minimize overstressing or
the impingement of forces 1in active pillar ereas is most likely to cause
bumps or outbhursts with varying degrees of viclence.

Maximum cover over the coal &t thile property is about 1,500 feel,
the topography 1s rugged with some of the higher mountains exceedlng 900
feet in relief. The immediate area being mined was overlain with thickly
bedded sandstone overlain by several beds of massive sandstone., It was
further determined that the mine floor in the area inveolved was & hard,
dense, sendy shale that resisted heaving. These salient factors undoubtedly
had subjected certain portions of the large block being developed, particue-
larly slong the back side (gob slde) to fairly high stresses thai extended
for considerable distance within the block. From sketch 1 it will be noted
that 5 rooms varying in width from 20 to 32 feet were driven on 60-foot
centers into the large block in the manner and direction indicated; further-
more, this development was being done towerd on old gob aree within the
front abutment or into an area more likely to be highly stressed by super-
imposed abutment loading from the gob areas of 1 butt left and 2 butt lefd,
respectively.

From Sketeh 1 it will be further noted that pilllar recovery had
atarted in Nos. 2, 3, and 5 rooms although the Fo. 1 room which was in
the most critical area lacked 22 feet or more beling completed at the
time the bump occurred, consequently, the extraction of some of the pillars
was started out of proper sequence, From Sketch 2 1t will be noted that
coal pillars and remnants of pillars of verious dimensions were left un-
mined inby the active working ares, and, reportedly, coal pillars of varylng
dimensions were left unmined in the 2 butt left gob area, These unmined
pillers and piller remmants probably delayed and/or prevented the massive
roof from caving as it should, thus likely imposing additional stress on
the newly developed room pillars in the area involved,

Reportedly, light bumps, which did4 not affect the faces to the
extent that ccal wes thrown outward, occurred frequently durlng develop-
ment of this and the preceding penel of roome in 1 butt left. Eowever,
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it wvas learned during this investigation that a bump occurred while the
loeding machine was coperating at the face of the No. 1 room with suffl-
clent force to throw 3 or 4 tons of coal from the adjacent ribe. After
this bump, the loading-machine operator irammed the machine back to the
last inby open crosscut in No. 1 room &nd waited until the section foreman
examined the place., The foreman stated that he 4id not dlscover anything
unusual and inatructed the loeding-machine operator to load the loose coal
thrown out into the roadway and finieh loaeding the coal in the face. After
the place wae cleaned up, the loeding machine was trammed into No. 5 room
and had reached the location indicated in Bketch 1 when the bump occurred
+hat inJured the 2 workmen working in No. 3 room,

From all indications, this coalemine bump was the reswlt of the
impogition of & shock load onto the piliars indicated in Bketch 1, particu-
larly the inby pillars of Nos. 1, 2, 3, and 4 rooms flanked by the old
gob of 2 butt left. The bump could heve been triggered by stresses from
percussion created by the cutting machine penetrating the coal of & com-
paratively highly stressed pillar. According to information from local
officiels, bumps of such intensity have not occurred previously at this
mine; bhowever, several outburets, some resulting in fatalitles, have
occurred in a mine operating in the same conl bed on an adjoining property.

It is the opinion of the &authors that this ming~ cosl-mine bump
eccident was the resultant of an accumulative process from a combination

of the above-mentioned factors, and the recommendations made during this
invegtigation include:

1. A system of mining should be adopted that will produce ihe
least number of critlcal areas during retreat mining. Criticael areas are
produced by pillar line points, pillars not developed sufficiently in
sdvance, improper sequence in development and extraction.

2. Under no circumstances, where the natural conditlons are
conducive to or favorable for outbursts, should groups of rooms (such as
those involved) be driven or developed abreast Into stressed areas of coal
pillars (abutment pressure zone) toward the gob.

3. The mining system should regquire that coal pillars be developed
as nearly unliform in shape and size as practicable. -

i. Complete extraction should be striven for and pillar remments
should not be left. If it is not possible to recover such pillar remmants,
their load-carrying capacity should be destroyed.

5. Pillars should be reccvered in a straight line., Irregular
pillar lines result in excessive pressurec on the pillar line polnts.
(Those jutting into the gobs.) Experience has shown, however, that the
lead end (top end) of a pillar line can be kept slightly in advance.
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! 6. Widths of roadways in rooms and entries, including crosscut
openings, should be kept to the minimmm required by the approved mining
plen (entries - 20 feet, rooms - 20 to 2l feet), The adopted mining plans
and practices should be complied with at all times,

The authors gra.tefuily acknowledge the courtesy and cooperation
of the employees and mine officials. -

Respectfuliy submitted,

/8] J. T. Whelen

J. T. Whalen
Federal Coal~Mine Inspector

/E/ J. Lo Giuﬁ'j'

!

J. L. Gilley
Mining Health and Safety Englneer
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